Combination of isoflurane and caspase inhibition reduces cerebral injury in rats subjected to focal cerebral ischemia.
Recent data indicate that the neuroprotective efficacy of isoflurane is not sustained. Delayed neuronal death, mediated in part by apoptosis, contributes to the gradual increase in the size of the infarction. These data suggest that isoflurane may not be able to inhibit delayed neuronal death. The prevention of apoptosis by a caspase inhibitor might provide neuroprotection in addition to that provided by isoflurane. The current study was conducted to determine whether isoflurane-mediated neuroprotection can be made more durable with the administration of z-VAD-fmk, a nonspecific caspase inhibitor. Fasted Wister rats were allocated to awake-zVAD, awake-vehicle, isoflurane-zVAD, or isoflurane-vehicle groups (n = 16/group). Animals were subjected to focal ischemia for 60 min by filament occlusion of the middle cerebral artery. In the awake groups, isoflurane was discontinued after occlusion of the middle cerebral artery. In the isoflurane groups, isoflurane anesthesia was maintained at 1.5 minimum alveolar concentration during occlusion of the middle cerebral artery. Before and after ischemia, daily injections of z-VAD-fmk or vehicle were administered into the lateral cerebral ventricle for 14 days. Neurologic assessment was performed 14 days after ischemia. The volume of cerebral infarction and the number of intact neurons in the periinfarct cortex were determined by image analysis of hematoxylin and eosin-stained coronal brain sections. Infarction volume was less in the isoflurane-zVAD group (23 +/- 11 mm, mean +/- SD) than in isoflurane-vehicle, awake-vehicle, and awake-zVAD groups (82 +/- 31, 86 +/- 31, and 59 +/- 25 mm, respectively; P < 0.05). In comparison with the awake-vehicle and isoflurane-vehicle groups, the administration of z-VAD-fmk significantly decreased infarction volume (P < 0.05). The infarction volume between the awake-vehicle and isoflurane-vehicle groups was not different. The number of intact neurons within the periinfarct cortex was significantly less in the awake-vehicle group than in the other three groups (P < 0.05). The isoflurane-zVAD group demonstrated better neurologic function than the awake-vehicle group (P < 0.05). These findings are consistent with the premise that ongoing delayed neuronal death, in part mediated by apoptosis, contributes to the progression of cerebral infarction during the recovery period, and its inhibition can provide sustained neuroprotection.